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1
Table1 Verification of Critical Circumferential Crack
Length Calculation of Straight Pipe
NP192 PLL NSC SRP
m 0.9826 0.9726 0.9886 0.9729
FRACTURE NRC MM PLL MR125
m 0.9826 0.6246 0.9669 0.9321
2 JT
Table 2 Results of J-T and Twice Elastic Slope Methods
FLET(R6 ) 3T
IN 2.687x10* 2.615x10* 2.271x10*
3 PICEP 1
Table 3  First Test Example of PICEP
m COD/m PICEP COD/m /L - min?  PICEP /L - min’t
0.04064 2.877=<10° 2.824>10° 0.489 0.656
0.06096 8303107 8.425>10° 3.181 3.303
0.07112 1.264>10" 1.292><10" 6.307 6.140
0.08128 1.814><10" 1.827>10" 11.02 10.539
0.09144 2.489>=<10" 2.502><10™ 18.24 17.17
0.1016 3.302><10™ 3.336><10" 28.12 27.091
4 PICEP 3
Table 4 Third Test Example of PICEP
m COD/m PICEP COD/m /L-min? PICEP /L - min?
0.21336 6.35%<10" 6.42><10° 4.124 4.446
1 FRACTURE
1
FRACTURE
FLET J-T
R6
2 4.2 COD
COD
PIECEP
3 NRC
PICEP
3 4 PICEP
4 PICEP COD
4.1 COD
PICEP
FRACTURE

FLET W
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Key Code R&D of LBB Design for Pipeline in Reactors

Li Pengzhou, Qiao Hongwei, Sun Lei

Nuclear Power Institute of China, Chengdu, 610041, China

Abstract: The Leak Before Break (LBB) concept, as an important feature of the third generation nuclear
power technology, is widely used in the high-energy piping design in nuclear industry. However, for some
historical reasons, the application of LBB concept in China lagged behind compared with that in the
developed countries. Up to now, there are no credible codes developed by China which can be applied to an
actual project, and the relevant design mainly relies on foreign companies. Hence, the development of an
approved LBB design code has great theoretical and practical importance for China. In this paper, the
background of the fracture mechanics analysis, Crack Opening Displacement (COD) calculation and leak rate
calculation in LBB design are briefly introduced firstly, and then the R&D situation of the key code in NPIC
is also presented, and some examples from the approved codes and published papers are used to verify the
self-developed code. The calculation results show that the accuracy of the code is in well consistence with the
examples. This code can be used in the practical engineering after refinement and validation.

Key words: LBB design, Code development, Fracture mechanics analysis, Crack opening displacement,
Leak rate calculation
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